Butyrate effects on normal and adapted hepatoma cells: morphological response and implications for vectoral cholesterol transport.
The cell line 4IC6, adapted for growth in 6 mM sodium butyrate from Hepatoma Tissue Culture cells [R. Chalkley, and A. Shires (1985) J. Biol. Chem. 260, 7698-7704], exhibits a fourfold increase in histone acetate turnover. The 4IC6 cells were about 25 times more resistant to butyrate relative to the parental cell line as measured by cloning efficiency. This line also maintains a flatter and more extended morphology when growing in the presence of 6 mM sodium butyrate relative to the parental line. Both cell lines maintain similar intracellular butyrate levels and incorporate [1-14C]butyrate into lipids to similar extents when incubated in medium containing high levels of the fatty acid. These results show that 4IC6 cells have not attained butyrate resistance through acquiring the ability to metabolize butyrate more efficiently or in a significantly different manner when compared with the parental cell line. The membrane lipid composition was nearly identical between the two cell types. Thus the different morphologies exhibited by each cell line were not a consequence of altered membrane lipid composition. The resistant line, 4IC6, maintains about 10-fold higher cholesterol ester levels and half the level of triglycerides found in the parental line. The butyrate-resistant cells also synthesize cholesterol at about a 1.8-fold higher rate than do the parental cells. This difference in de novo synthesis is reflected by a difference of a similar factor in the amount of radioactive cholesterol the two cell lines accumulate over 12 generations. These results are discussed with respect to models for equilibration of serum lipoprotein-derived and newly synthesized cholesterol.